With a full knowledge of all that is involved in the adequate treatment of active pulmonary tuberculosis, which may be extended over months and even years, so in active arthritis the early recognition of an analogous time factor is essential if success is to be obtained. And further, in rheumatoid arthritis as in tuberculosis, quiescent disease may readily become reactivated unless adequate hygienic discipline is insisted upon. Also as in the case of tuberculosis, so in the chronic rheumatic diseases there is very real need for an active campaign in the form of state action against the existence of a curable disease which, if left untreated, results in permanent crippling andinvalidism among every section of the community.
Sir George Newman, the late chief Medical Officer, has pointed out that "the chronic forms of rheumatism are very seriously crippling many hundreds and thousands of our people, who are not only thus subjected to suffering and disablement, but are losing heavily in time and money."
The need for state intervention as exists in tuberculosis will be appreciated if the investigations undertaken by the Ministry of Health in I924 and subsequently are examined. The report issued in that year was the first definite statement-in Great Britain or elsewhere-of the social burden of rheumatic disease in the light of insurance figures, and it stands as a landmark in the recognition of the serious social and economic aspects of these diseases. Sir Walter Kinnear's figures relating to the population under the National Health Insurance Scheme indicate that £I7,ooo,ooo represents payments under this scheme, and loss of wages due to rheumatism but exclusive of the cost of treatment among persons who, while suffering from rheumatism, are not totally disabled.
It has been calculated that rheumatic diseases account for one sixth of the industrial invalidity of Great Britain and as C. W. Buckley points out, the annual cost of £2o,ooo,ooo for their present treatment is probably too low an estimate. In spite of this vast expenditure on wholly preventable diseases, disablement still exists among the entire population, and there can surely be no doubt that the matter should be brought to the notice of local authorities and that state action-comprehending the establishment of clinics and sanatoria as in the case of tuberculosis-should be instituted.
In London, physical medicine, which is the most important therapeutic measure in the problem of rheumatism, is taken up seriously by the Order of St. It is obvious, however, that these few existing facilities touch only the fringe of the problem, but an investigation of the achievements so obtained indicates how valuable such institutions would prove if they were more generously provided throughout the country. The rheumatic problem should be attacked by the medical profession in the same way that tuberculosis has been attacked. Denmark and Sweden are among the countries which have faced it, but in England it has become a challenge to the whole profession. There must be a change of outlook which will recognize that a so-called chronic disease like rheumatism is, in fact, a very acute problem. In such cases there is a systemic infection analogous to that in tuberculosis, and the disease produces (a) a general systemic disturbance, and (b) local manifestations in affected joints.
In the hypertrophic or degenerative type, the principal etiological factor is an endocrinal metabolic disturbance which occurs usually about the time of the climacteric.
Other factors, such as hereditary diathesis, constitution, body build, age, trauma, mental and physical strain associated with occupation, defective hygiene, climatic conditions and exposure to damp and cold, are, no doubt, common to both groups.
PATHOLOGY.
Each type of arthritis has its peculiar distinctive pathological changes, and these are important from the point of view of diagnosis and treatment.
In the atrophic type, the lesion is essentially an inflammatory one, the synovial membrane being the first structure involved. The inflammatory process converts the synovial membrane into a highly vascular structure of granulation tissue. Subsequently a pannus of this tissue spreads over the joint cartilage and causes its erosion and destruction. A similar inflammatory change affects the endosteum of the epiphyseal bone marrow, invading the bone marrow, which is thus destroyed from above and below. Since the ends of the two articulating bones are thus destroyed and bridged over by granulation tissue, fibrous or even bony ankylosis may result, and this is generally associated with wasting of the neighbouring muscles. In advanced cases, the joint may be completely destroyed and the adjacent bones may become fused with a common bone marrow. The result is in many cases a secondary osteo-porosis which is well shown radiologically.
It should be mentioned that the synovial pannus may, and frequently does, extend into the periarticular tissues, producing the characteristic spindle-shaped deformity of the fingers. Synovial effusions are common. In view, therefore, of the possibility of ankylosis, regular movements of the joint must be encouraged through the whole duration of the disease.
In the degenerative or hypertrophic type, on the other hand, inflammation (apart from traumatic complications) is absent. The pathological changes are characterized by proliferation and degeneration of the hyaline cartilage of the articular surface, resulting finally in hypertrophy of the cartilage and bone of the joint. There is at first an irregular fibrillation of the cartilaginous matrix, and, as this becomes softened and eroded, it results in irregular exposure of the underlying bone which may itself eventually become eroded. On the opposing articular surfaces a compensatory overgrowth of cartilage and bone keeps the joint surfaces in contact with each other, although in an extremely irregular manner. This degenerative change may completely destroy the cartilage, bringing into contact the bones themselves, the articular surfaces of which may become very dense. The use and friction to which the bones become subjected gives them a high degree of polish (eburnation). This occurs only in degenerative arthritis, in which condition true ankylosis never occurs-hence movements of the joints in this type of disease do not arise-although locking and fixation of the joints from loose fringes of bone or cartilage may occur.
The distinctive Etiology and pathology described above justify the division of arthritis into two main groups, although as already mentioned, both types do occur at times in one and the same individual.
SYMPTOMS AND SIGNS.
In atrophic arthritis the onset may be either sudden or gradual and usually occurs in a young adult under forty. In addition to the general systemic disturbance, (malaise, lassitude, etc.), the disease may be ushered in by stiffness of one or more finger joints (usually the proximal interphalangeal) but any large joint or group of joints may be similarly involved, and the classical signs of inflammation may be present according to the acuteness of the inflammatory process. Pain and stiffness vary in duration and degree. Sometimes this may pass off in a day or two; at other times it may last for some time, and the patient, becoming acclimatised to the pain, unfortunately ignores it. Occasionally the process may be of a really acute nature, associated with general lymphatic glandular and sometimes even splenic enlargement. Muscle, nerve tissue and fibrous tissue may also be involved, and in these cases visceral disturbance is frequently simulated.
The patients usually look ill, wasted and toxic. They are of asthenic build. complain of being fatigued on the least effort, are irritable and nervous and show vaso-motor phenomena, e.g., poor circulation, cold extremities, bruising from slight injury, and in some cases even Raynaud's disease. Hypochromic anemia, psoriasis and other skin lesions are not infrequent accompaniments. The heart is rarely affected, unless there be rheumatic fever, although functional murmurs are common.
In women, there is frequently a history of illness dating from some pelvic mischief, or following a bad confinement or miscarriage. In addition to the above symptoms there may be vaginal discharge, low backache and tenderness above Poupart's ligament. On pelvic examination, there will almost invariably be found an endocervicitis. To use Robinson's description, there is, in fact, a characteristic backache, cervicitis, arthritic syndrome." Constitutional symptoms in "atrophic arthritis " are thus seen to be well marked.
In striking contrast are the symptoms and signs of degenerative hypertrophic rtritis. The patient is usually robust, in the forty to sixty age period, and the mode of onset is insidious. The first joints to be involved are perhaps those of the knees, the patient complaining of stiffness after prolonged periods of either 214 POST-GRADUATE MEDICAL JOURNAL rest or movement. Later the joints become tender and there may be diffuse swelling. Unlike the toxic variety, effusion into the joint is quite uncommon and a characteristic grating crepitus may be both heard and felt, particularly in the knees. In the hands, the terminal phalangeal joints are usually involved, and sooner or later the characteristic swellings on one side of the joint-Heberden's nodes-are visible. These are in direct contrast to the fusiform swellings of the proximal phalangeal joints typical of atrophic arthritis. In many cases of degenerative arthritis the onset of symptoms is closely related to the climacteric (in men a "male climacteric" appears to occur some ten or fifteen years later, with symptoms of a less dramatic nature which are associated with prostatic deficiency The necessity for complete general medical examination before any treatment is begun cannot be over-emphasised. The physician must give to the general constitutional aspect of the case as much attention as to the local joint manifestations. No form of treatment can be applied indiscriminately to all cases, and many so-called " rheumatic" pains are secondary to diseases other than those of the articular system-more particularly the central nervous, cardiovascular and respiratory systems; e.g., cases of hysteria, tabes and disseminated sclerosis; aortic aneurysm with associated intercostal neuralgia; true pleuritic pain and pressure from new growths with secondary neuritis (carcinoma recti as the cause of sciatic pain may here be recalled).
Psychological Considerations. As in all chronic diseases the psychological factor is not lacking in significance. I believe that the physician should acquaint the arthritic patient with the problems that face him, so that he may have a better understanding of the subject of the disease of which he is a victim. The physician, moreover, will, after making a careful enquiry into the history, learn something of the individual psychology of the patient, whilst simple methods of psycho-therapy, such as persuasion and suggestion, may change a hitherto pessimistic to a new optimistic outlook concerning treatment. So many patients are depressed by results of previous cases they have known-cases based on treatment by bad and obsolete methods-that they form the impression they are suffering from an incurable disease. Inadequate treatment does indeed often lead to contractures, ankylosis, muscular atrophy, circulatory disturbance and perhaps even confinement to a wheel-chair or bed; but, given early cases and accurate diagnosis, there are few diseases more amenable than chronic arthritis to adequate treatment.
General Treatment. In all infective diseases everything must be done to bring the patient to the highest possible degree of physical fitness. The intelligent use of graduated rest and exercise in a suitable environment, together with the intelligent removal of focal sepsis, especially in the atrophic form, and the avoidance of unnecessary worry should help appreciably. The general treatment of the atrophic form is, in point of fact, analogous to that of pulmonary tuberculosis, and there is no doubt that many cases treated in institutions run on sanatorium lines derive immense benefit therefrom.
In all cases where constipation and bowel sepsis exist, intestinal antiseptics and change of the intestinal flora may be tried; while plombieres douches; correctly and carefully given-sometimes combined with colonic massage-have often produced very favourable results.
In women the examination of the cervix should be a routine procedure, since cervical sepsis is so often present and yet so rarely treated, although this neglect has frequently led to the wholesale extraction of teeth, tonsils, etc., without any effect whatsoever.
Diet. There is no specific diet in arthritis, though belief in such a diet is common. The essential is that it should be well balanced with a limited amount of starches, sweets and meat. In atrophic arthritis a well balanced and nutritious diet with a high vitamin content comprising adequate quantities of protein and fats with carbohydrates answers the problem.
In degenerative arthritis where the patient is usually a robust individual the diet should be reduced both in quantity and quality. The Ordinarily, I start by giving the patient five units of insulin per day for one week, the injection being given 20 minutes before the principal meal and followed three hours later by glucose or a glass of milk, to avoid the risk of hypoglycaemia.
The dose of insulin is increased each week by 5 units to a maximum of 30 units a day, given usually in two doses of I5 units each. The patients are taught to give the injections themselves, just as diabetics do. In carefully selected cases insulin has proved to be a valuable systemic remedy. Cod liver oil and malt is also beneficial with the thin type of patient with vasomotor changes.
Gold. The first known instance of treatment with gold in modern times was in I912, when Bruck and Gluick used it for cases of lupus erythematosus. Twelve years later M61olgard introduced Sanocrysin (gold sodium thiosulphate) for the treatment of pulmonary tuberculosis, and in I926 Feldt and others used it in carefully controlled experiments on dogs and mice infected with syphilis, spirochaeta recurrens and streptococci, the effect of which showed it to have definite curative powers. In I929 Umber and Forrestier published the results of treatment of infective arthritis with gold compounds.
Up to the present we have treated some forty cases of infective arthritis, sixty per cent. having been treated with solganol B. (aurothioglucose), the remainder receiving injections of almond oil made up to simulate the gold preparation so that any psychic effect could be eliminated. All the patients had shown no definite improvement under other methods of treatment.
In both groups the injections had a beneficial effect on the pain and stiffness, but the gold cases profited to a much greater degree than the controls treated with almond oil. Moreover, while three of the gold cases have been completely rid of pain and stiffness, not one of the controls has so far been cured.
The contrast in the effect on the sedimentation rate was striking. In the gold cases it sank after about two months to normal levels, where it remained, although there was sometimes a slight preliminary rise during the first month. In the controls, on the other hand, the sedimentation rate rose and fell, and on the rare occasions when it reached normal levels it remained there only temporarily.
Toxic effects were frequent in the cases treated with gold-erythema and morbilliform rashes, stomatitis, conjunctivitis and exfoliative dermatitis. One case developed agranulocytosis with purpura haemorrhagica. Eosinophilia at the time of the toxic phenomena was a common occurrence.
The preparation used has been for the most part solganol B oleosum (solganol B suspended in oil) introduced intramuscularly into the buttock. The dosage is weekly injections of solganol B oleosum, commencing with o.oi gm., 0.05 gmi., o.i gm., the last dose being repeated until 2 gm. are given in all. Frequently a second course is given after an interval of six weeks.
Vaccine Therapy and Non-Specific Protein.
Whilst my own experience of vaccine therapy, even where autogenous vaccines have been carefully prepared by expert bacteriologists, has been unsatisfactory, I am aware that certain observers still have great faith in this form of treatment. In no case, however, should the use of vaccines serve as a substitute for the removal of toxic foci.
Sometimes non-specific protein in certain acute forms of arthritis is recommended, and T.A.B. vaccine, milk, peptone, etc., have all been used with varying degrees of success.
Physical Methods. It is because of the supreme importance of physical methods in the treatment of all forms of chronic arthritis that I have left this form of therapy to the last. I should like to draw attention to the indifference such methods have received in the past in contrast to the great value that is attached to them to-day. Particularly noteworthy is the skin mechanism and its sluggish and inefficient action in chronic arthritis, while from the point of view of treatment the influence of heat when applied to the skin and vaso-dilator effect on its wide blood supply are very significant. The biochemical effect on the tissue cells is also very important.
Finally, the knowledge that in chronic arthritis the normally somewhat limited blood supply suffers further limitation from vaso-constriction suggests that any means of increasing the blood supply would be of value.
Heat applied generally acts systemically in that it improves the patient's circulation and metabolism, while when applied locally to the affected joint it induces a vaso-dilatation. Furthermore, when it is followed by efficient massage, there ensues a dilatation of the lymphatic eliminative channels, which in turn aids the removal of inflammatory or metabolic products.
Heat may be applied in a variety of way, both locally and generally, e.g., by hydrotherapy, light or electrical therapy. 
